Recently van De Van, Creedy and Lambert (2001) and Lambert and Urban (2005) have reconsidered the original Aronson, Johnson and Lambert (1994) decomposition of the redistributive effect in order to properly evaluate personal income tax reforms, when sequential income groups do not concern exact equals. Lambert and Urban (2005) decompose the Atkinson-Plotnick-Kakwani index into three terms. We utilize this decomposition in choosing the optimal bandwidth set and suggest to consider not only the highest vertical contribution to the redistributive effect, but also the horizontal inequity due to the reranking of the mean post-tax income among groups. Findings are applied to Italian data with respect to both individual nominal incomes and equivalent household incomes. JEL Classification Numbers: H23; H24.
Introduction
Decomposing redistributive effect across groups of pre-tax equals into vertical, horizontal and reranking effect has been intensively studied in the last years. The original work by Aronson, Johnson and Lambert (1994) considers exact pre-tax equals in portioning the pre-tax income distribution.
As van de Ven, Creedy and Lambert (2001) pointed out, in the real word taxation this is not the case: only groups with close pre-tax incomes can be considered. They got through this problem in order to individuate the optimal bandwidth that should be used in decomposing the redistributive effect as the Aronson, Johnson and Lambert (1994) methodology suggests.
♦ Dipartimento di Scienze Economiche, Aziendali e Statistiche, Università degli Studi di Milano. E-mail: achille.vernizzi@unimi.it. ♥ Dipartimento di Scienze Economiche e Finanziarie "G. Prato", Università degli Studi di Torino. E-mail: spellegrino@gmail.com. In this work we come back to this point by proposing a new measurement methodology. We focus on the idea that the optimal bandwidth should be individuated by looking not only to the highest vertical contribution to the redistributive effect, but also to the horizontal inequity due to the reranking of the mean post-tax income among groups. In doing so we propose a decomposition of the Atkinson-Plotnick-Kakwani index in three terms, following the decompositions applied in Lambert and Urban (2005) . Using this decomposition, the optimal bandwidth can be individuated without leading to misleading results: a bandwidth with which the vertical effect is the highest and there is no reranking of the mean post-tax income among groups can be considered the best one to be adopted. The structure of the paper is as follows. In Section 2 we revisit the original Aronson, Johnson and Lambert (1994) decomposition. Section 3 explains the elaborations we propose to individuate the optimal bandwidth. In Section 4 we suggest some useful interpretations for evaluating personal income tax reforms in Italy, decomposing the redistributive effect using a bandwidth which falls within the "optimal" bandwidth set.
Aronson-Johnson-Lambert RE and Atkinson-PlotnickKakwani R indexes re-examined
Let y G and . It is well-known that the Gini coefficient fails to decompose across subgroups into between-and within-group inequality components in case the subgroup income ranges overlap. Aronson, Johnson and Lambert (1994) consider the following decomposition of the post-tax Gini coefficient: If pre-tax groups are chosen partitioning an income parade in non decreasing order, such that the maximum of a group is not greater than the minimum of the following group, then y y G C = . Moreover, even if they do not make an explicit statement, Aronson, Johnson and Lambert (1994) implicitly assume that after taxation (i) the group average incomes maintain the same ranking as before taxation and (ii) the within group orderings remain the same as before taxation. If this is the case
Aronson, Johnson and Lambert (1994) originally limit the analysis to the case in which the population groups contain the exact pre-tax equals. This implies 0 = However, as observed before, this decomposition can be correctly applied provided that each group is composed by observations with the same pre-tax income and taxation does not modify either the ranking among group averages or the within group rankings (van de Ven, Creedy and Lambert, 2001; Urban and Lambert, 2005; Vernizzi, 2006) . In the real word taxation W y G is generally different from zero, as only groups with close pre-tax incomes can be considered. As a consequence, only bandwidths of income containing close-equals must be chosen.
Being more general, neither the mean post-tax income of each group maintains the same order of the mean pre-tax income of each group nor, within each group, the order of the incomes remains unchanged in the transition from the pre-to the post-tax incomes; then the residual of the RE decomposition is generally not equal to the Atkinson-Plotnick-Kakwani index. We happened to observe these violations using a SHIW dataset, even if the magnitude of these unpleasant outcomes depends on the income range (bandwidth) chosen for each group. In particular the bigger the income range defining each group, the less likely group average incomes overlap in the transition from the pre-to the post-tax incomes; the opposite case happens to within group incomes. The income bandwidth acts in the same direction towards group reranking and within group reranking: the larger the bandwidth is, the less probable is the former and the more frequent happens to be the latter.
In addition, as the bandwidth increases, W y G can be no more close to zero, so that RE cannot be no more evaluated as
it becomes more realistic to turn back to the more complete decomposition
C − the concentration index for the after tax income parade ordered (i) according to the after tax ranking for group income average and (ii) such that within group incomes are in not decreasing order 1 .
The decomposition proposed in van de Ven, Creedy and Lambert (2001) shows that an arbitrary specification of close-equals groups can lead to misleading results; it cannot consider all the inequality-related elements in the subgroup analysis.
In this work we give back the idea of constituting close-equals groups, and focus on the eventual enlargement of the within group inequality ( )
together with the group overlapping term * R , to measure the loss in potential vertical redistribution effect measured by ( )
1 We observe that generally
As Urban and Lambert (2005) moreover it is likely that the former can vanish only if the latter increases, thanks to an enlargement of the bandwidth.
The Atkinson-Plotnick-Kakwani index can then be decomposed into three terms: In so doing we obtain Turning to the decomposition of the Plotnick index, In looking at graphs which represent R decompositions, we observe the same phenomenon we observed for RE decompositions: line becomes more irregular when departing from the axes origin. Van de Ven, Creedy and Lambert (2001) suggest to choose the optimal bandwidth in correspondence to the maximum value assumed by RE V . Looking at Figures 1-9 we observe that it is not so immediate to individuate an optimal point by the above reported criterion. In correspondence of bandwidths increasing by 10 euro up to 3,000 RE V is not always strictly increasing with respect to the bandwidth, so that the optimal bandwidth should be chosen considering at the same time RE V trend and its local steadiness. We can confirm that between bandwidth 250 and 900 euro, RE V presents a sequence of local maximum points which show a relative stability. In the 250-900 interval the root mean square errors of the non-parametric fitting are definitely lower both than those calculated for bandwidths less than 250 and than those 7 Non parametric regressions were performed applying the econometric package SHAZAM 10. 10 Differences between pair of indexes were tested according to the here described procedure: (i) assuming normality by the test calculated for bandwidths bigger than 900; they are 7-10 times lower than the former ones and 2-4 times lower than the latter ones (Table 1 ). It is worth to stress that the phenomenon that causes an unsatisfactory fitting in the bandwidth set 0-250, are quite different from those that makes unsatisfactory the fitting in the bandwidth set 901-3,000: in the former set a strongly increasing trend for RE V makes difficult for a function of the sole bandwidth to follow the actual points. In the latter differences between the fitted line and the actual ones are due to the presence of irregular waves which becomes larger in correspondence of larger bandwidths. 
Evaluating personal income tax reforms
In this section we consider the redistributive effect RE and the reranking effect R of the Italian PIT, with respect to both individual incomes and equivalent incomes. Together with RE and R, we present their respective components V, H, R* and
, R 2 , R 3 ; these components are evaluated at the 700 euro bandwidth, which we concluded to be optimal in the previous section. Due to the fact that inequality measures depend on scales, all indexes are reported as percentage of the Gini index associated to the corresponding pre-tax equivalent income parade, in order to get comparable measures. All results are summarized in Table 8 .
In what it concerns family equivalent incomes, we observe that the actual redistributive effect RE ranges from 12.83 to 13.76 percent point of the pre-tax Gini index; the potential V ranges from 13.00 to 13.93; both RE and V presents maximum values in 2007 and minimum in 2006. Looking at individual nominal incomes, the maximum is in 2004 and the minimum in 2006 for both indexes: differences between associated RE and V do not exceed 0.2% of the corresponding pre-tax Gini index. H and R* never exceed, respectively, 0.09 and 0.14.
However, whereas H presents standard errors which are almost equal to H punctual estimates themselves (sometimes even greater), R* standard errors are twenty times less than R* estimates: it follows that there is a significative group overlapping component which lowers the potential redistributive effect V, whilst the within group inequality component H is never significantly different from zero. The here considered tax systems seems to show a positive relation between redistributive effect and reranking effects. In what it concerns the parameters attributed to the Cutler scale, if we decide to base our choice on the global reranking index R, we conclude that the optimal value for β seems to be 0.65, whilst different values of α do not seem to modify substantially reranking indexes.
Conclusions
When close pre-tax equals groups instead of exact pre-tax ones are considered, the residual component in the original Aronson, Johnson and Lambert (1994) model is not the Atkinson-Plotnick-Kakwani index, but only the transvariation index among groups.
In addition, other two components should be considered when close pre-tax equals are used in empirical applications: the reranking of the mean post-tax income among groups and the reranking within groups. Then a further problem arises: an optimal bandwidth must be chosen in order to properly decompose the redistributive effect into vertical, horizontal and reranking effect. Van de Ven, Creedy and Lambert (2001) individuate the optimal bandwidth that should be used in decomposing the redistributive effect as the Aronson, Johnson and Lambert (1994) 
